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Remission of primary hyperaldosteronism
consequent on adrenal venography
PE. TEIXEIRA, MB, BS; DE. DWYER, MD, FRCP[CJ; G.W. VIoL, MB, FRCP[C]

The diagnosis of hyperaldosteronism is
not without problems despite recent
advances in biochemical and radiologic
techniques.1 An uncommon complica-
tion of adrenal venography has been
necrosis of the adrenal gland associated
with partial or complete remission of
hyperaldosteronism and, in several pa-
tients, deficient secretion of cortisol.27

This report describes remission of
hyperaldosteronism following adrenal
venography without associated adrenal
insLifficiency. Hypertension, probably
essential, recurred, with normal bio-
chemical findings, and associated non-
significant renal artery stenosis was
demonstrated.

Case report

In October 1971 a 43-year-old woman
presented with hypertension of 9 years
duration. There was associated headache
and polyuria. Investigations in 1969, in-
cluding measurement of serum concentra-
tion of potassium, had yielded normal re-
sults. She had not recently received ther-
apy.
The only physical abnormality was a

blood pressure of 180/110 mm Hg. Pro-
nounced hypokalemia with inappropriately
high urinary excretion of potassium was
the main clinical finding. Other findings
included a diabetic glucose tolerance test,
normal concentration of plasma cortisol,
normal excretion of urinary protein and
vanillylmandelic acid, and a normal intra-
venous pyelogram. Hyperaldosteronism,
suggested by the hypokalemia, was con-
firmed by the elevated urinary excretion
of aldosterone when the patient was given
a diet with unrestricted sodium intake,
and was further defined as primary by
the blunted response of plasma renin ac-
tivity to dietary restriction of sodium.

Adrenal venography demonstrated a
normal left adrenal gland but the right
adrenal gland was not visualized. On this
evidence a right-sided adrenal adenoma
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was considered likely but bilateral adrenal
hyperplasia was not excluded. Exploratory
laparotomy was advised but the patient
refused to undergo an operation. She
started taking spironolactone in increasing
doses and was discharged taking 800
mg/d.
As an outpatient she became asympto-

matic and her blood pressure and serum
potassium concentration decreased to with-
in normal limits. The dose of spironolac-
tone was reduced sequentially and main-
tained at 200 mg/d.

In September 1974 further investigation
was conducted with respect to the hyper-
aldosteronism. Again a normal left adrenal
gland was visualized but the right adrenal
gland was not demonstrated by adrenal
venography. Blood samples taken at the
time of adrenal venography showed that
the concentration of plasma aldosterone
was 1140 ng/dL in the left adrenal vein,
134 ng/dL in the inferior vena cava above
the left renal vein and 96 ng/dL in the
inferior vena cava below the left renal
vein. These samples were taken while the
patient was receiving spironolactone. At
the time of venography she experienced
severe pain in the right loin; it lasted 2
weeks. Aortography and renal angiography
demonstrated moderate stenosis of the left
renal artery but did not define further
the anatomic features of the adrenal
glands. There was no difference in plasma
renin activity in the renal veins between
the two sides. This was regarded as evid-
ence for a nonfunctional renal arterial
lesion.

In March 1975 spironolactone therapy
was discontinued and for approximately
15 months the patient remained asympto-
matic, with normal blood pressure, serum
potassium concentration, plasma renin ac-
tivity, plasma aldosterone concentration
and urinary excretion of aldosterone.

In June 1976 hypertension recurred
without biochemical evidence of hyper-
aldosteronism or evidence of significant
renal artery stenosis from intravenous pye-
lography or renal scintiscanning. She re-
fused further angiographic examination. A
24-hour urine specimen contained a nor-
mal concentration of free cortisol.

Adrenal scintiscanning after administra-
tion of iodine-13 1 (1311)-iodocholesterol,
performed in February and September
1976, failed to demonstrate either adrenal
gland. The patient has since been treated

with methyldopa and her hypertension has

been controlled readily.

Discussion

The prevalence of primary hyper-
aldosteronism in an unselected hyper-
tensive population is approximately
1% *8 Our patient illustrates one aspect
of the natural history of this condition.
her serum potassium concentration was
normal in February 1969 but she had
severe hypokalemia in October 1971.
Conn and colleagues9 suggested the
existence of normokalemic primary hy-
peraldosteronism; this might have been
revealed in our patient if urinary aldo-
sterone excretion and plasma renin ac-
tivity had been measured in 1969. In
October 1971 the clinical features and
biochemical abnormalities clearly in-
dicated primary hyperaldosteronism.

Adrenal venography was undertaken
to delineate the cause of the primary
aldosteronism and to locate any adeno-
ma. Depending on diagnostic criteria it
is generally accepted10 that adrenal ade-
noma and bilateral adrenal hyperplasia
are the most common causes of primary
aldosteronism, the former being three
times as frequent a cause as the latter;
other causes are less frequent.11 The
treatments of choice are resection for
the adrenal adenoma and therapy with
spironolactone for the adrenal hyper-
plasia. The profound biochemical ab-
normalities in our patient favoured an
adrenal adenoma" but she refused ab-
dominal exploration. The high dose of
spironolactone given initially was that
usually found necessary to overcome
the effects of aldosterone on blood
pressure and serum potassium concen-
tration.'

Twice adrenal venography showed a
normal left adrenal gland but failed to
demonstrate the right adrenal gland.
Venography is most frequently unsuc-
cessful on the right side.'3 The severe
pain in the right loin is characteristic
of adrenal necrosis during venography
and has been reported previously.2'
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The result of the presumed adrenal
necrosis on the side of the probable
adrenal adenoma was remission of the
hyperaldosteronism, as documented by
normal blood pressure, serum potas-
sium concentration, plasma renin ac-
tivity, plasma aldosterone concentration
and urinary aldosterone excretion dur-
ing 15 months of observation without
therapy. The remission was not ac-
companied by hypocorticism;4. the
urinary excretion of free cortisol was
normal and no clinical manifestations
of hypocorticism were observed.

Measurement of plasma aldosterone
concentration in blood samples from
both adrenal veins has been found more
reliable than adrenal venography both
in elucidation of the cause of the hy-
peraldosteronism and in localization of
an adenoma.13 The aldosterone concen-
tration in the plasma from the left
adrenal gland in our patient was higher
than that reported by Horton and
Finck.13 However, none of their pa-
tients were receiving spironolactone at
the time of venous sampling, and this
agent is known to increase the rate of
secretion of aldosterone from the adre-
nal glands in healthy subjects.

Adrenal scintiscanning after admin-
istration of iodocholesterol labelled with
1311 was not available to us before 1976
and therefore the well attested diag-
nostic help from this procedure was
not forthcoming.14 However, scanning
17 and 24 months after the probable
adrenal necrosis showed no adrenal
image on either side. This is surprising
since, biochemically, the patient showed
normal adrenal function in terms of
aldosterone and cortisol excretion.

Adrenal examination by aortography
and selective renal angiography did not
define further the cause of the primary
aldosteronism beyond the information
given by venography; this is consistent
with previous reports.7 The examination
did, however, reveal left-sided renal
artery stenosis. The incidence of con-
currence of hyperaldosteronism and re-
nal vascular stenosis has been reported
recently as approximately 7.5% . This
rate is similar to that for hypertension
in general. Bilateral estimation of plas-
ma renin activity in the renal veins has
shown no evidence of differential func-
tion, nor has intravenous pyelography,
isotope renography or renal scanning.
The recurrence of hypertension in

our patient 15 months after spirono-
lactone therapy was discontinued is not
an unusual finding. Previous reports
have shown elevated blood pressure in
up to 40% of patients with an adrenal
adenoma treated surgically.16 Investiga-
tion in our patient did not show a new
cause for her hypertension. In parti-
cular, the known renal artery stenosis
was not believed to be the cause and

no recurrence of hyperaldosteronism
was documented.

We thank Mrs. Donna Gauthier for her
skilled assistance with the assays, Dr. RD.
Bethune for referring the patient, and
Drs. J.C. Laidlaw and C. Coates for giv-
ing valuable advice during the preparation
of this report.
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